Hippocampal-prefrontocortical circuits: PKA inhibition in the prefrontal cortex impairs delayed nonmatching in the radial maze in rats.
Recent findings implicate the prefrontal cortex (PFC) and, in particular, frontocortical dopamine acting at D1-like receptors, in working memory. However, the mechanisms underlying this function of dopamine remain unknown. The present studies evaluated the hypothesis that dopamine contributes to working memory through its action on the 2nd messenger cyclic 3',5'-adenosine monophosphate (cAMP) and cAMP-dependent protein kinase (PKA). Thus, rats were trained to perform random foraging or delayed (30 min) nonmatching-to-position (delayed win-shift) tasks on the radial maze. With hippocampal output to the frontal cortex disconnected by injecting lidocaine (20 microg/0.5 microl) unilaterally into the ventral subiculum, contralateral frontocortical injections of lidocaine (20 microg/0.5 microl) or the D1-like dopamine receptor antagonist SCH 23390 (0.5 microg/0.5 microl) impaired delayed win-shift but not random foraging, replicating previous findings. In similarly disconnected rats, frontocortical injections of the PKA inhibitor Rp-cAMPS (5.0 and 10.0, but not 1.0, microg/0.5 microl) selectively impaired delayed nonmatching-to-position. Results suggest that activation of the cAMP-PKA pathway by dopamine acting at D1-like receptors in the frontal cortex is necessary for working memory.